
-
""''''''.'''''''"'.".."-------~,J

-

-
-
-
-

Table A-3-a V-Band Link: Tokyo UIL to Honolulu OIL - 2.5 m Terminals

t eer en • r en n •
TermInIll LocIIIIon • Size: Tokyo 2.5 .- el'llllnli LocetIon • Size: 2.50 -\SIIe E\eVlllOn Angle 45.5 deg Ske EleYation Angle deg

\SIIe AIlItude (ASL) 0.0 Icm lie AIlIIude (ASL) Icm
Frequency 48.7 GHz Frequency GHz
Link AvailabHlly 99.00 % LInk AvaIIabIIlty 99.00 %
AppIlcallOn Oel8 Rate 155 MIlps Unk Date ..... 155 Mllps
Is1etlon Trenltllitter Power 50.0 W Setetll1e TWTA Rating 100 W
Trensmiller Pwr (cSW) 17.0 cSW set. Trensmlt Power 20.0 fSJW
!\lplInk Power Back-off 2.5 0 dB SatHPABacI<off 2.0 dB
• 01 Arr4lHl\ed C8rrIerS 10 • of~ carriers 101-'-- 1.0 dB ransmItler Total lasses 1 dB
S1etlon Anlenne Dlemeter 2.50 m Sal Min. Ant. Geln 55.0 dBI
Slallon Peak Antema Gain 59.5 dBl Total EIRP per beam 72.0 deW
Totm EIRP per beam 73.0 75.5
OperelInll EIRP per carrier 63.0 65.5 deW Operellnll EIRP/carrler 62.0 62.0 deW
SpeceL06S 217.6 217.6 dB Spece LOS$ 216.4 216.4 dB
AIm. (Ges + Cloud) At\. 4.2 4.4 dB A1m. (GIS + Cloud) Attenuation 2.7 2.8 dB
RaIn Allenurion 7.3 dB Rain AlienAtion 8.6 dB
PoInIflll/ end POl LOSS 0.5 0.5 dB User Ant PorllIng Losses 0.5 0.5 dB
Sal Antenna Geln 55.0 dBI Recvr. Antenna GBln 58.0 dBl
Svslem Noise TerIll 649.2 'K System Noise Temp 451.2 'K
System NoIse Temp 28.1 dBK System NoIse Temp 26.5 dBK
selelllte GJT 26.4 26.4 dBIK S1etIon GJT dBIK
Boltzmann's Conslanl -228.6 -228.6 dBWiK-Hz BoIlzmSnn's Constant dBWiK-Hz
NoIseBW 83.0 83.0 dBHz NoIseBW dBHz

1 7

Totel 15.0
UA. CIllo) 18.0 18.0
,....,.,.,.. UIL C/INo) 95.7 110.7
Totel DJL en 15.4
OIL CIllo) 118.4 118.4
TIM""" DJL C/(No) 102.0 111.7
RequIred l!b'No 6.5
ElIeclNe D81lI Rale 174
0eIe Rale (dB) 82.4
As ulred CI No+lo) &1.11 sa.9

Table A-3-b V-Band Link: Honolulu UIL to Seattle OIL - 2.5 m Terminals
•- • n '"I•

meter
deg
km

GHz- 99.00 99.88 %
155 155 Mbps
50.0 100 W
17.0 20.0 dfm
2.5 0 2.0 dB
10 10- 1.0 dB 1 dB

2.50 m 55.0 dBI
59.5 dB; 72.0 dBW

73.0 75.5
1a.0 85.5 dBW 112.0 12.0 dBW
217.1 217.1 dB I 211.3 211.3 dB

3.8 3.• dB I 2.5 2.1 dB
7.5 dB l 10.0 dB

I
0.5 0.5 dB I 0.5 0.5 dB

55.0 dBI 51.7 , dB;
649.2 'K 441.8 I 853.3 'K- 21.1 dBK 26.5 28.2 dBK

dBIK 13
1.8

30.1 dBIK
dBWlI(oHz -22'.6 -228.6 dBWiK-Hz

dBHz I .3.0 83.0 dBHz
dB 20.1 •• 3 dB

eMr r. n e ••r
cl••r cl••r r.ln
lIB.1 91.0 lIB.1 dBlHz

11.0 ' •.0 98.0 98.0 98.0 dBIHz
96.1 '1.0 93.' '0.2 93.9 dBIHz

15.4 103.1 102.0 91.3 dBIHz

' ••4 18.4 98.4 98.4 98.4 dBlHz
103.1 91.3 17.1 '1.8 90.6 dBIHz

6.5 92.2 •••3 ••.9 dBIHz
174 •••• •••• • ••9 dB/Hz
82.4 tti]$JiII

•••• ••.9 3.3 0.4 0.0 dB
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Table A-4-a Ku-Band Link: Singapore UIL to Midway OIL - 2.5 m Terminals

10 an nta an n ta

erm meter _Inal meter
Sile Elevation Angle deg Sila EIeva1ion Angle deg
SIte AIIllUde (ASl) kin S~e AIIlIude (ASL) kin ..
Frequency GHz Frequency GHz
unk Availability 99.40 % Link Availabnity 99.94 %
Appicalion Data Rate 155 Mbps Unlc DIlta Rata 155 Mbps
Station T_ltter Power 100.0 W S....U.. TWTA Rating 150 W
Transmilter Pwr (dBW) 20.0 dBW Sat Transmit Power 21.8 dBW

Uplink Power Back·olf 1.0 0 dB Sal HPA Backofl 0.0 dB
It ot Ampldle<l c.;amers 1 It ot Amp/IlIecl c.;amers 1
Station Transmiller Losses 0.3 dB TransmillerTotallosses 0.6 dB
Station ARlenna Diameter 2.50 m Sal Min. AnI. Gain 33.5 dBi
Station Peak Antenna Gain 48.8 dBi Total E1RP per beam 54.7 dBW
Total ElRP per beam 67.5 68.5 -Operating EIRP per carriar &7.5 68.5 dBW Operating EIRP/carrler 54.7 54.7 dBW
Space Loss 206.4 206.4 dB Space Loss 204.7 204.7 dB
AIm. (Gas + Cloud) All. 0.5 0.5 dB Atm. (Gas + Cloud) Attenuation 0.2 0.2 dB
Rain Attenuation 7.2 dB Rain Attenuation 1.' dB
Pointing and Pol. Loss 0.4 0.4 dB User Ant. Pointing Losses 0.4 0.4 dB
Sat. AnIenna Gain 33.5 dB; Aacvr. Antenna Gain 47.3 dBi -Syslem Noiee Temp 365.1 'K System Noise Temp 89.0 'K
Syslem NOiee Temp 25.6 dBK System Noise Temp 19.5 dBK
Satelli.. GIT dBIK Station GIT dBIK
BoIlZmann's Constant dBWIK-Hz Boltzmann's Constant dBWJ1<-Hz
Noise BW dBHz NoiseBW dBHz
CIN (Thermal) dB elM dB -

0
UJL C'(Io)
TIl_a' U/L CI(No) -Total DIL en 15.8
DIL C'{Io) 98.8 98.8
Thermal OIL CI(No) 105.5 100.6
Required EblNo 6.5
Effective Data Rate 174
Data Rate (dB) 82.4 -ulred CI(No+lo) 88.9 88.9 4.0 .0 3.5 d

Table A-4-b Ku-Band Link: Midway UIL to Seattle OIL - 2.5 m Terminals -M AVof in RYof Ink
t I r in i r in

Tarmi"" Locrion • Size: Midway 2.5 meter Terminal Location • Size: S..ttle 2.50 meter
81ta EIeVatiOlI Angle 24.6 deg Site Elevation Angle 35.2 deg
Slte AIlIlUde (ASL) 0.0 Ian Sita AI1iIucIe (ASL) 0.0 km
FreQUIllev 13.0 GHz F...-nev 11.0 GHz -Unk Aveilability 99.92 % Unk AvailabiUty 99.99 %
App&cetIon Data Rate 155 Mbps Linlc Data Rite 155 Mbps
Station Trensmitter Power 50.0 W Sa..1l1te TWTA Rating 150 W
Transmitl4lr Pwr (dBWl 17.0 dBW Sat Transmil Power 21.8 dBW
Uplnk Power Back-ofl 1.0 0 dB Sat. HPA Backoff 0.0 dB
, 01 AmplIfied C8rrlers 1 , 01 AmllI/l8d C8rrie1s 1 -Station TransmlIter Losses 0.3 dB Transmiller Total losses 0.6 dB
Station Antenna Diameter 2.50 m Sat Min. Ant GaIn 33.5 dB;
Station Peak Antenna Gain 48.8 dBi TOIII EIRP per beam 54.7 dBW
TOIII EiRP per beam 64.5 65.5
Operetlllll EIRP IlIt' carrier 64.5 65.5 dBW O_ating EIRP/carrler 54.7 54.7 dBW
Space Loss 206.6 206.6 dB ScJece Loss 204.9 204.9 dB
AIm. (Gas • CIou<I) All. 0.4 0.4 dB Atm. (Gas + Cloud) Attenuation 0.2 0.2 dB "'-II'
Rain Attenuation 3.9 dB Rein Attenuation 5.0 dB
Pointing and Pot. Loss 0.4 0.4 dB Uur Ant PdnlinQ Losses 0.4 0.4 dB
Sal. Anlenna Gain 33.5 dB; Recvr. AnI8nna GaIn 47.3 dBi
System Noise Temp 365.t 'K Syatem Noise Temp 91.4 'K
Svstem Noise Telllll 25.6 dBK Svatem Noise Temp 19.6 dBK
Satellite GIT dBIK Station GIT dBIK -Boltzmann's Constanl dBWIK·Hz BoIlzrnann's Constanl dBWIK·Hz
NoiseBW dBHz NoIse BW dBHz
CIN harmal dB C.IN rmal dB

n on ona

Total UIL CII dB UIL CI(No) (dBIHz) 93.1 90.2 93.1 -U1LCI(lo) 99.1 99.1 dBIHz UIL CIllo) (dllt'Hz) 99.1 99.1 99.t
Thermal WL CI(No) 93.1 90.2 dBIHz UIL CI(No+to) (dBIHz 12.1 ".6 92.1
Total DIL CII 15.8 dB OIL CllNo) (dBlHz) IOS.1 103.6 95.7
OIL CIllo) 98.8 98.8 dBIHz OIL CI(Io) (dBttIz) 98.8 98.8 98.8
Thermal DIL CI(No) 105.1 95.7 dBIHz OIL CI(No+lo) (dBIHz 97.9 97.5 93.9
ReQuired Eb/No 6.5 dB Total ClINo+lo) (dBIHz) 9'.1 ".0 89.9
Effective Data Fleta 174 Mbps ReQUiJed CINo (dBlHz) 88.9 88.9 88.9
Data Rate (dB) 82.4 dB (bps)
Re uired CI No+lo 88.9 88.9 dB/Hz M.. in dB 2.2 0.' 1.0 dB
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Table A-5. Ku-Band Telemetry Link
Parameter " Spot Omni Comments

Antenna Pipe
Minimum ElRP, dBW 8.0 0.0 Estimate
Path Loss, dB/m-2 -162.5 -162.5 40° elevation
Atmospheric Absorption, dB -0.2 -0.2 Estimate; clear sky
Isotropic Area, dB-m2 -42.0 -42.0 10700 MHz
Ground Station GIT, dBj"K 34.2 34.2 7-mantenna
Tracking Loss -0.1 -0.1
Polarization Mismatch, dB -0.1 -0.1

Boltzmann's Constant, dBW j"K-Hz -228.6 -228.6
Downlink C/No. @ TM Receiver, dB-Hz 65.8 57.8
Minimum CINo @ TM Receiver, dB-Hz 53.0 53.0 For 4 Kbps stream
Clear Weather CINo Margin, dB 12.8 4.8 1.0 dB rain fade for 99.95%

availability
SINo Computation for Ranging:

Demodulation Factor, dB -5.2 -5.2 when carrier is at minimum
Receiver Baseband SINo, dB-Hz 60.6 52.6 modulation index

Carrier Recovery:
TM Receiver Loop Bandwidth, dB-Hz 40.0 40.0 10 kHz PM demod PLL BW
Carrier Power Factor, dB -3.2 -3.2 when carrier is at maximum
Margin, dB 16.7 8.7 modulation index

Subcarrier Recovery:
TM Receiver IF Bandwidth, dB-Hz 57.0 57.0 500 kHz BW
Subcarrier Power Factor, dB -5.2 -5.2 when carrier is at minimum
Margin, dB 18.6 10.6 modulation index

BER Computation:
Demodulation Factor, dB -5.2 -5.2
Implementation Loss, dB -2.5 -2.5
Margin, dB 11.6 3.6 for 1(r6 bit error rate
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Table A-6. Ku-Band Command Links

-
1

SpaceCast Ku-band On-station Planar Array Command Link Budget
Contribution Value Comment

Max Ground Station EIRP, dBW 83.8 7-mantenna
Tracking Error Ground Station, dB -0.2
Path Loss, dB-m2 -162.5 40· elevation
Clear Sky Loss, dB -0.3
Isotropic Area, dB-m2 -43.6 12750 MHz
BTA Gain (Sum Path), dB 34.7 USDBS
Polarization Loss, dB -0.1
Path Loss to CR, dB -16.3 Ku-band; includes SSMA
Power at Cmd Revr input, dBW -104.5
Command Receiver Threshold, dBW -135.0
Command Margin, dB 36.4
Rain Fade, dB 1.3 99.95% availability
Command Margin with Rain Fade, dB 34.1

SpaceCast Ku-band On-station Pipe Command Link Budget
COIltribut!C:l11. Value Comment

Max Ground Station EIRP, dBW 83.8 7-mantenna
Tracking Error Ground Station, dB -0.2
Path Loss, dB-m2 -162.5 40° elevation
Clear Sky Loss, dB -0.3
Isotropic Area, dB-m2 -43.6 12750 MHz
BTA Gain (Sum Path), dB 3.7 On-axis (Ku-band)
Polarization Loss, dB -3.0 Linear Transmit to Circular

Receive
Path Loss to CR, dB -6.3
Power at Cmd Revr input, dBW -128.4 Ku-band; includes SSMA
Command Receiver Threshold, dBW -135.0
Command Margin, dB 6.6
Rain Fade, dB 1.3 99.95% availability
Command Margin with Rain Fade, dB 5.3
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APPENDIX B: INTERFERENCE ANALYSIS
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This appendix presents C/I interference analyses and their results for scenarios

involving SpaceCast™ and hypothetical GSO FSS systems.

A C/I analysis was performed to determine whether SpaceCast™ could share

spectrum with a hypothetical GSO FSS system operating at V-band, referred to here

as System-X. In scenario #1, the interfered-with satellite is System-X, which has the

same parameters as a SpaceCast™ satellite. The C/I for scenario #1 is given in Table

B-1. Parameters for interference analyses of this type are listed in Table B-3 for the

uplink, and in Table B-4 for the downlink. In this type of scenario, a SpaceCast™

satellite and a System-X satellite are spaced 2° apart on the geostationary arc. This is

approximately equivalent to a topographic angle of 2.2°. The interference budget for

scenario #1 is shown in Table B-7. It shows that, at V-band, SpaceCast™ can operate

20 away from a similar system without harmfully interfering with it.

The interference budget for the reverse scenario, where System-X interferes

with a SpaceCast™ satellite, is shown in Table B-9. Again, System-X has the

parameters of a SpaceCast™ satellite. The two satellites are spaced 2° apart on the

geostationary arc. The resulting C/I shows that, at V-band, SpaceCast™ can operate

20 away from a similar system without being harmfully interfered with.

Also, a C/I analysis was performed to determine whether SpaceCast™ could

share spectrum with ExpresswaylM. ExpresswaylM is a proposed GSO FSS system,

which would operate in the same frequency bands as SpaceCast™. The parameters

for this system are listed in Table B-3 for the uplink, and in Table B-4 for the
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downlink. First, the C/I for a SpaceCast™ satellite interfering with an ExpresswayTM

satellite is calculated and listed under scenario #2 in Table B-1. The interference

budget for this is given in Table B-8. Then, the C/I for the worst case interference, a

scenario where an ExpresswayTM satellite interferes with a SpaceCast™ satellite, is

calculated and given as scenario #4. The interference budget for scenario #4 is

shown in Table B-10. In scenarios #2 and #4 in Table B-1, the two satellites are

spaced 2° apart on the geostationary arc. Again, this is approximately equivalent to

a topographic angle of 2.2°. The C/I results show that, for V-band operations,

ExpresswayTM and SpaceCast™ are compatible when spaced 2° apart.

C/I analyses were also performed to determine whether SpaceCast™ could

share spectrum with a hypothetical GSO FSS system operating at Ku-band, referred

to here as System-Yo System-Y has earth station and space station characteristics

derived from typical Ku-band satellite systems. The System-Y transponder

bandwidth is assumed to be 30 MHz for satellite television signal transmissions. In

interference scenarios, a SpaceCast™ satellite and a System-Y satellite are spaced 2°

apart on the geostationary arc. The worst case scenario for SpaceCast™ interfering

with System-Y is listed as scenario #5 in Table B-2. The worst case scenario for the

reverse scenario, where System-Y interferes with SpaceCast™, is listed as scenario

#7 in Table B-2. The parameters for SpaceCast™ and System-Yare given in Tables

B-5 and 8-6. The C/I results show that SpaceCast™ and a typical Ku-band system

can operate spaced 2° apart without causing or receiving harmful interference.

Finally, C/I analyses were performed to determine whether SpaceCast™

could share spectrum with the Ku-band portion of ExpresswayTM. In the
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interference scenarios, a SpaceCast™ satellite and an ExpresswayTM satellite are

spaced 2° apart on the geostationary arc. The parameters for these two systems are

given in Tables B-5 and B-6. The worst case scenarios are listed with their C/I values

as scenarios #6 and #8 in Table B-2. The C/I results show that for Ku-band

operations, ExpresswayTM and SpaceCast™ are compatible spaced 20 apart.

Scenario #5 is shown in Table B-11 as an example of how the C/I ratios for

scenarios #5,6, 7, and 8 are calculated.
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Interference
ScenariO·

Table B-1. CII Ratios for Various V-Band Scenarios.
Interfer.FJS Interf.ElS Desired De$iredElS
Trans. Ant. Rec. Ant.ElSTrans. Rec. Ant. Dia.,
Diameter, Diameter Ant. SidelobeLevel

Sidelobe Level Diameter

C1I,
dB

-
-

2.5 m, 0.45 m 2.5 m 0.45 m ,1) SpaceCast™
interfer. with
System-X

2) SpaceCast™
interfer. with
ExpresswayTM

3) System-X
interfer. with

SpaceCast™

4) ExpresswayTM
interfer. with
SpaceCast™

29-25Iog(Theta)

2.5m,

29-25Iog(Theta)

2.5m,

29-25Iog(Theta)

2.5m,

29-25Iog(Theta)

2.5m

0.45m

2.5

2.5m

2.5m

25m

29-25Iog(Theta)

2.5m,

29-25Iog(Theta)

0.45m,

29-25Iog(Theta)

1.0m,

29-25Iog(Theta)

20.4

27.4

20.4

32.3

-

-
-

Interference
Scenario

5) SpaceCast™
interfer. with
System-Y

Table B-2. CII Ratios for Various Ku-Band Scenarios.
Interfer. ·FJS Interf.fjS Desired DesiredFJS
'Etalls.Ant., Rec.Ant. ElSTrans. Rec.· Ant. Dia.,

SidelobeLevel Diarneter . Ant. Sidelobe Level
Diameter ..

2.5m, 1.0m 5.0m 2.5m,

29-25Iog(Theta)

ClI,
dB -

-
6) SpaceCast™
interfer. with
ExpresswayTM
system
7) System-Y
interfering with
SpaceCast™

8) ExpresswayTM
interfer. with
SpaceCast™

2.5m,

29-25Iog(Theta)

5.0m,

29-25Iog(Theta)

2.5m,

29-25Iog(Theta)

2.5m

2.5m

2.5

2.5m

2.5m

2.5m

-
-
-

A. This is a single entry case: it is assumed that only one System-Y transponder with a bandwidth of
approximately 30 MHz interferes with SpaceCast™. But, if System-Y has several transponders which

fill the entire 214 MHz bandwidth of the SpaceCast™ satellite, the C/I will decrease by about 8.5 dB.
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List of link parameters used in interference analyses
Table B-3. Uplink Parameter List for V-band Interference Analysis
Uplink Parameter Sp~CtTM TM Syslem.-,X,ace as Expressway'

Signal Frequency, GHz 48.7 48.7 48.7
(A. in m) (0.006156) (0.006156) (0.006156)
Earth Sta. Trans. Pwr., W (dBW) 50 (17.0) 30 (14.8) 50 (17.0)
Earth Sta. HPA Pwr. Backoff, 2.5 3 2.5
dB
Number of Carriers 1 1 1
Earth Sta. Transmitter Losses, 1.0 1.0 1.0
dB
Earth Sta. Ant. Diam., m 2.5 2.5 2.5
Earth Sta. Trans. Ant. On-Axis 59.5 (11=0.55) 59.5 (11=0.55) 59.5 (11=0.55)
Gain, dBi
Earth Sta. Ant. Off-Axis Gain 29- 29- 29-
Pattern, dBi 25Iog(Theta) 25Iog(Theta) 25Iog(Theta)
Satellite Max. Rec. Ant. Gain, 58.0 52.0 58.0
dBi
Satellite Edge-of-Coverage Rec. 55.0 49.0 55.0
Ant. Gain, dBi
Single Carrier Channel 300 300 300
Bandwidth, MHz

Table B-4. Downlink Parameter List for V-band Interference Analysis
Downlink'••Pal'ameler TM ExpresswayTM SYStem.-'XSpaceCasl

Signal Frequency, GHz 41.0 41.0 41.0
(A. in m) (.007312) (.007312) (.007312)
Satellite Trans. Pwr., W (dBW) 100 (20.0) 100 (20.0) 100 (20.0)
Satellite HPA Pwr. Backoff, dB 2 2 2
Number of Carriers 10 10 10
Satellite Transmitter Losses, dB 1.0 1.0 1.0
Satellite Max. Trans. Ant. Gain, 58.0 52.0 58.0
dBi
Satellite Edge-of-Coverage Trans. 55.0 49.0 55.0
Ant. Gain, dBi
Earth Sta. Ant. Diameter, m 0.45, 1.0, 2.5 2.5 0.45, 1.0, 2.5
Earth Sta. Rec. Ant. On-Axis 43.9, 50.8, 58.0 43.9, 50.8,
Gain, dBi 58.0 (11=0.65, 58.0 (11=0.65,

0.65, 0.55) 0.65, 0.55)
Earth Sta. Ant. Off-Axis Gain 29- 29- 29-
Pattern, dBi 25log(Theta) 25log(Theta) 25log(Theta)
Single Carrier Channel 300 300 300
Bandwidth, MHz
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Table B-S. Uplink Parameter List for Ku-band Interference Analysis

Upli1llc Parameter Spil~eCastTM Expresswa~TM System-Y

Signal Frequency, GHz 13.0 13.0 13.0
(A. in m) (0.02306) (0.02306) (0.02306)
Earth Sta. Trans. Pwr., W (dBW) 100 (20.0) 100 (20.0) 50 (17.0)
Earth Sta. HPA Pwr. Backoff, 1.0 1.0 0
dB
Number of Carriers 1 1 1
Earth Sta. Transmitter Losses, 0.3 0.3 0.3
dB
Earth Sta. Ant. Diam., m 2.5 2.5 5
Earth Sta. Trans. Ant. On-Axis 48.8 (1'\=0.65) 48.8 54.1 (1'\=0.55)
Gain, dBi
Earth Sta. Ant. Off-Axis Gain 29- 29- 29-
Pattern, dBi 25Iog(Theta) 251og(Theta) 251og(Theta)
Satellite Max. Rec. Ant. Gain, 37.0 37.0 35
dBi
Satellite Edge-of-Coverage Rec. 34.0 34.0 32
Ant. Gain, dBi
Single Carrier Bandwidth, MHz 214 240 30

Table B-6. Downlink Parameter List for Ku-band Interference Analysis
DownlinkParam.eter TM Expl· ·TM System-YSpaceCast ·resswav·

Signal Frequency, GHz 11.0 11.0 11.0
(A. in m) (.02725) (.02725) (.02725)
Satellite Trans. Pwr., W (dBW) 150 (21.8) 25 (14.0) 50 (17.0)
Satellite HPA Pwr. Backoff, dB 0 0 0
Number of Carriers 1 1 1
Satellite Transmitter Losses, dB 0.6 0.5 0.5
Satellite Max. Trans. Ant. Gain, 37.0 37.0 35
dBi
Satellite Edge-of-Coverage Trans. 34.0 34.0 32
Ant. Gain, dBi
Earth Sta. Ant. Diameter, m 1.0, 2.5 2.5 2.5
Earth Sta. Rec. Ant. On-Axis 39.7, 47.3 47.3 47.3 (1'\=0.65)
Gain, dBi (,,=0.70, 0.65)
Earth Sta. Ant. Off-Axis Gain 29- 29- 29-
Pattern, dBi 25Iog(Theta) 25Iog(Theta) 251og(Theta)
Single Carrier Bandwidth, MHz 214 240 30
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Interference analyses: typical calculations

Table B-7. V-band Interference Analysis: SpaceCast™ Interfering With System-X,
Scenario #1 (2° separation)

-

-
-

-

-
-
-
-

Up1inkBud.~etltern Value Unit
Interf. (SpaceCast™) E/S TX Power 17.0 dBW
Interf. E/S HPA Backoff -2.5 dB
Per Carrier Loss -0.0 dB
Interf. E/S TX losses -1.0 dB
Interf. E/S Ant. Trans. Gain toward X 20.4 dBi
Sat.
EIRP toward X Sat. 33.9 dBW
Interfering Trans. BW Mismatch 0.0 dB

Space Loss(217.6)A + Atm.. Loss (4.6) -222.2 dB

Max. X Satellite Rec. Ant. Gain 58.0 dBi
(I)uulink -130.3 dBW
Desired (System-X) E/S TX Power 17.0 dBW
Desired E/S HPA Backoff -2.5 dB
Per Carrier Loss -0.0 dB
Desired E/S TX losses -1.0 dB
Desired E/S Ant. Trans. Gain On- 59.5 dBi
Axis (2.5 m, effie. =0.55)
EIRP 73.0 dBW

Space Loss(217.6)A + Atm.. Loss (4.6) -222.2 dB

X Sat. Edge-of-Coverage Rec. Ant. 55.0 dBi
Gain
(C)uplink -94.2 dBW
(C/l)uulink =(C)uulink - (l)uplink 36.1 dB

A. Assuming 37,000 km slant range; other losses also assumed to be the same
for the interfering signal and the desired signal.
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Table 8-7. V-band Interference Analysis: SpaceCast™ Interfering With System-X,
Scenario #1 (2° separation) (cont'd)

l'>oWnliril<.Bu(tJtet·lteIl\ Value Unit
Interf. Satell. (SpaceCast™) TX Pwr. 20.0 dBW
Interf. Satellite HPA Backoff -2.0 dB
Per Carrier Loss -10.0 dB
Interf. Satellite TX losses -1.0 dB
Max. Interf. Satellite Trans. Ant. Gain 58.0 dBi
EIRP toward Svstem-X E/S 65.0 dBW
InterferinR Trans. BW Mismatch 0.0 dB

A -218.7 dBSpace Loss(216.1) + Atm. Loss (2.6)
Sys.-X E/S Ant. Rec. Gain toward 20.4 dBi
Interf. Satell.
(I)downlink -133.3 dBW
Desired X-Satellite TX Power 20.0 dBW
Desired X-Satellite HPA Backoff -2.0 dB
Per Carrier Loss -10.0 dB
Desired X-Satellite TX losses -1.0 dB
Desired X-Satell. Edge-of-Coverage 55.0 dBi
Trans. Ant. Gain
EIRP 62.0 dBW

Space Loss(216.1l + Atm. Loss (2.6) -218.7 dB

Sys.-X E/S Ant. Rec. Gain On-Axis 43.9 dBi
(0.45 m dia., effie. = 0.65)
(C)downlink -112.8 dBW
(CII)downlink =(C)downlink - (I)downlink 20.5 dB

CII =((CII)uvlink-
1 + (CII)downlink-

1 r1 20.4 dB

A. Assuming 37,000 k.m. slant range; other losses also assumed to be the same
for the interfering signal and the desired signal.
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UplinkB'Udaet Item Value Unit
Interf. (SpaceCastTM) E/S TX Power 17.0 dBW
Interf. E/S HPA Backoff -2.5 dB
Per Carrier Loss -0.0 dB
Interf. E/S TX losses -1.0 dB
Interf. E/S Ant. Trans. Gain toward 20.4 dBi
ExpresswayTM Sat.

EIRP toward ExpresswayTM Sat. 33.9 dBW

Interfering Trans. BW Mismatch 0.0 dB

Space Loss(217.6l + Atm. Loss (4.6) -222.2 dB

Max. ExpresswayTM Satellite Rec. 52.0 dBi
Ant. Gain
(I)uplink -136.3 dBW

Desired(ExpresswayTM) E/S TX Pwr 14.8 dBW

Desired E/S HPA Backoff -3.0 dB
Per Carrier Loss -0.0 dB
Desired E/S TX losses -1.0 dB
Desired E/S Ant. Trans. Gain On- 59.5 dBi
Axis
EIRP 70.3 dBW

Space Loss(217.6l + Atm.. Loss (4.6) -222.2 dB

ExpresswayTM Sat. Edge-of-Coverage 49.0 dBi
Rec. Ant. Gain
(C)uolink -102.9 dBW
(C/l)uolink = (C)uolink - (I)uolink 33.4 dB

Table B-8. V-band Interference Analysis: SpaceCast™ Interfering With ExpresswayTM,
S • #2 (2° f)

-
-

.....

-- A. Assuming 37,000 kIn slant range; other losses also assumed to be the same
for the interfering signal and the desired signal.
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Table B-8. V-band Interference Analysis: SpaceCast™ Interfering With Expressway ,
Scenario #2 (2° separation) (cant'd)

DoWJtlink.BudRefIteDl Value Unit
Interf. Satell. (SpaceCast™) TX Pwr. 20.0 dBW
Interf. Satellite HPA Backoff -2.0 dB
Per Carrier Loss -10.0 dB
Interf. Satellite TX losses -1.0 dB
Max. Interf. Satellite Trans. Ant. Gain 58.0 dBi

TM 65.0 dBWEIRP toward Expresswav E/S
Interfering Trans. BW Mismatch 0.0 dB

Space Loss(216.1)A + Atm.. Loss (2.6) -218.7 dB

ExpresswayTM E/S Ant. Rec. Gain 20.4 dBi
toward Interf. Satell.
(I)downlink -133.3 dBW

Desired(ExpresswayTM) Sat. TX Pwr. 20.0 dBW

Desired Satellite HPA Bkoff. -2.0 dB
Per Carrier Loss -10.0 dB
Desired Satellite TX losses -1.0 dB
Desired Satellite Edge-of-Coverage 49.0 dBi
Trans. Ant. Gain
EIRP 56.0 dBW

Space Loss(216.1)A + Atm.. Loss (2.6) -218.7 dB

ExpresswayTM E/S Ant. Rec. Gain 58.0 dBi
On-Axis
(C)downlink -104.7 dBW
(CII)downlink =(C)downlink - (I)downlink 28.6 dB

CII =((Cll)uplink-
1 + (C!I)downlink-

1 r1 27.4 dB

A. Assuming 37,000 km slant range; other losses also assumed to be the same for the
interfering signal and the desired signal.
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UplirikBudgetIlem Value Unit
Interf. (System-X) E/S TX Power 17.0 dBW
Inted. E/S HPA Backoff -2.5 dB
Per Carrier Loss -0.0 dB
Inted. E/S TX losses -1.0 dB
Interf. E/S Ant. Trans. Gain toward 20.4 dBi
SpaceCast™ Sat.

EIRP toward SpaceCast™ Sat. 33.9 dBW

Interfering Trans. BW Mismatch 0.0 dB

Space Loss(217.6)A + Atm. Loss (4.6) -222.2 dB
TM Satellite Rec. Ant. 58.0 dBiMax. SpaceCast

Gain
(I)uvlink -130.3 dBW

Desired (SpaceCast™) E/S TX 17.0 dBW
Power
Desired E/S HPA Backoff -2.5 dB
Per Carrier Loss -0.0 dB
Desired E/S TX losses -1.0 dB
Desired E/S Ant. Trans. Gain On- 59.5 dBi
Axis (2.5 m, effie. =0.55)
EIRP 73.0 dBW

Space Loss(217.6/ + Atm. Loss (4.6) -222.2 dB

SpaceCast™ Sat. Edge-of-Coverage 55.0 dBi
Rec. Ant. Gain
(C)uplink -94.2 dBW
(Cll)uplink = (C)uplink - (I)uplink 36.1 dB

Table B-9. V-band Interference Analysis: System-X Interfering With SpaceCast™,
S . #3 (2° f)

--

-

-

-

A. Assuming 37,000 kIn slant range; other losses also assumed to be the same
for the interfering signal and the desired signal.

-
-
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Table B-9. V-band Interference Analysis: System-X Interfering With SpaceCast™,
Scenario #3 (2° separation) (cont'd)

[)()wnlirikBacl.et~ Value. Unit
Interf. Satell. (System-X) TX Pwr. 20.0 dBW
Interf. Satellite HPA Backoff -2.0 dB
Per Carrier Loss -10.0 dB
Interf. Satellite TX losses -1.0 dB
Max. Interf. Satellite Trans. Ant. Gain 58.0 dBi

EIRP toward SpaceCast™ E/S 65.0 dBW

Interfering Trans. BW Mismatch 0.0 dB
A -218.7 dBSpace Loss(216.1) + Atm. Loss (2.6)

SpaceCast™ E/S Ant. Rec. Gain 20.4 dBi
toward Interf. Satell.
(I)downlink -133.3 dBW

Desired (SpaceCast™) Satellite TX 20.0 dBW

Power
Desired Satellite HPA Backoff -2.0 dB
Per Carrier Loss -10.0 dB
Desired Satellite TX losses -1.0 dB
Desired Satell. Edge-of-Coverage 55.0 dBi
Trans. Ant. Gain
EIRP 62.0 dBW

A -218.7 dBSpace Loss(216.1) + Atm. Loss (2.6)

SpaceCast™ E/S Ant. Rec. Gain On- 43.9 dBi
Axis (0.45 m dia., effie. =0.65)
(C)downlink -112.8 dBW
(CII)downlink = (C)downlink - (I)downlink 20.5 dB

CII = ( (CII)uplink-
1 + (Ol)downlink-

1 r1 20.4 dB

A. Assuming 37,000 km slant range; other losses also assumed to be the same
for the interfering signal and the desired signal.
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UpliRkBudKefltem Value Unit

Interf. (ExpresswayTM) E/S TX 14.8 dBW
Power
Interf. E/S HPA Backoff -3.0 dB
Per Carrier Loss -0.0 dB
Interf. E/S TX losses -1.0 dB
Interf. E/S Ant. Trans. Gain toward 20.4 dBi

TM Sat.SpaceCast

EIRP toward SpaceCast™ Sat. 31.2 dBW

Interfering Trans. BW Mismatch -0.0 dB

Space Loss(217.6/ + Atm. Loss -222.2 dB
(4.6)

Max. SpaceCast™ Satellite Rec. 58.0 dBi
Ant. Gain
(I)uolink -133.0 dBW

Desired (SpaceCast™) E/STX 17.0 dBW
Power
Desired E/S HPA Backoff -2.5 dB
Per Carrier Loss -0.0 dB
Desired E/S TX losses -1.0 dB
Desired E/S Ant. Trans. Gain On- 59.5 dBi
Axis (2.5 m, effie. = 0.55)
EIRP 73.0 dBW

A -222.2 dBSpace Loss(217.6) + Atm. Loss
(4.6)

TM 55.0 dBiSpaceCast Sat. Edge-of-Coverage
Rec. Ant. Gain
(C)uplink -94.2 dBW
(C/l)uolink = (C)uolink - (I)uplink 38.8 dB

Table B-10. V-band Interference Analysis: ExpresswayTM Interfering With SpaceCast™,
S . #4 (2° t·)

-

-

-
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-
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-
A. Assuming 37,000 km slant range; other losses also assumed to be the same
for the interfering signal and the desired signal.
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-
-

101



Table B-10. V-band Interference Analysis: ExpresswayTM Interfering With SpaceCast™,
Scenario #4 (2° separation) (cont'd)

·D()wnlirikBudR~tltem Value Unit
Interf. Satell. (ExpresswayTM) TX 20.0 dBW
Pwr.
Interf. Satellite HPA Backoff -2.0 dB
Per Carrier Loss -10.0 dB
futerf. Satellite TX losses -1.0 dB
Max. Interf. Satellite Trans. Ant. Gain 52.0 dBi

TM 59.0 dBWEIRP toward SpaceCast E/S
futerfering Trans. BW Mismatch -0.0 dB

Space Loss(216.1)A + Atm. Loss (2.6) -218.7 dB

SpaceCast™ E/S Ant. Rec. Gain 20.4 dBi

toward Interf. Satel!.
(I)clownlink -139.3 dBW

Desired (SpaeeCast™) Satellite TX 20.0 dBW
Power
Desired Satellite HPA Backoff -2.0 dB
Per Carrier Loss -10.0 dB
Desired Satellite TX losses -1.0 dB
Desired Satell. Edge-of-Coverage 55.0 dBi
Trans. Ant. Gain
EIRP 62.0 dBW

Space Loss(216.1)A + Atm. Loss (2.6) -218.7 dB

SpaeeCast™ E/S Ant. Ree. Gain On- 50.8 dBi

Axis (1.0 m dia.B, effie. =0.65)
(C)downlink -105.9 dBW
(Cll)downlink =(C)downlink - (I)clownlink 33.4 dB

CII =((Cll)uplink-1 + (Cll)downlink-1 r1 32.3 dB

A. Assuming 37,000 km slant range; other losses also assumed to be the same
for the interfering signal and the desired signal.

B. Because a SpaceCast™ earth station's receiver bandwidth varies as a
function of its antenna size, the 1.0-m antenna receiver is the worst case, not
the 0.45-m antenna receiver.
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Table B-11. Ku-band Interference Analysis: SpaceCast™ Interfering With System-Y,
Scenario #5 (2° separation)

l.1plink·Budgefltem Value Unit
Interf. (SpaceCast™) E/S TX Power 20.0 dBW
Interf. E/S HPA Backoff -1.0 dB
Per Carrier Loss 0.0 dB
Interf. E/S TX losses -0.3 dB
Interf. E/S Ant. Trans. Gain toward 20.4 dBi
y Sat.
EIRP toward Y Sat. 39.1 dBW
Interfering Trans. BW Mismatch -8.5 dB

Space Loss (206.1/ + Atm. Loss -206.6 dB
(0.5)
Max. Y Satellite Rec. Ant. Gain 35.0 dBi
(I)uulink -141.0 dBW
Desired (Svstem-Y) E/STXPower 17.0 dBW
Desired E/S HPA Backoff 0.0 dB
Per Carrier Loss 0.0 dB
Desired E/S TX losses -0.3 dB
Desired E/S Ant. Trans. Gain On- 54.1 dBi
Axis (5 m dia., effie. = 0.55)
EIRP 70.8 dBW

A -206.6 dBSpace Loss (206.1) + Atm. Loss
(0.5)
Y Sat. Edge-of-Coverage Rec. Ant. 32.0 dBi
Gain
(C)uulink -103.8 dBW
(C/l)uplink =(C)uulink - (l)uulink 37.2 dB

A. Assuming 37,000 kIn slant range; other losses also assumed to be the same
for the interfering signal and the desired signal.
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Table B-ll. Ku-band Interference Analysis: SpaceCast™ Interfering With System-Y,
Scenario #5 (20 separation) (cont'd)

,,' DOWnlinkBuclgetltem Value Unit
Interf. Satell. (SpaceCast™) TX Pwr. 21.8 dBW
Interf. Satellite HPA Backoff -0.0 dB
Per Carrier Loss -0.0 dB
Interf. Satellite TX losses -0.6 dB
Max. Interf. Satellite Trans. Ant. Gain 37.0 dBi
EIRP toward System-Y E/S 58.2 dBW
Interferin?; Trans. BW Mismatch -8.5 dB

Space Loss (204.6)A + Atm. Loss (0.2) -204.8 dB

Sys.-Y E/S Ant. Rec. Gain toward 20.4 dBi
Interf. Satell.
(I)downlink -134.7 dBW
Desired Y-Satellite TX Power 17.0 dBW
Desired Y-Satellite HPA Backoff -0.0 dB
Per Carrier Loss -0.0 dB
Desired Y-Satellite TX losses -0.5 dB
Desired Y-Satell. Edge-of-Coverage 32.0 dBi
Trans. Ant. Gain
EIRP 48.5 dBW

Space Loss (204.6)A + Atm. Loss (0.2) -204.8 dB

Sys.-Y E/S Ant. Rec. Gain On-Axis 47.3 dBi
(2.5 m dia., effie. =0.65)
(C)downlink -109.0 dBW
(CII)downlink =(C)downlink - (I)downlink 25.7 dB

CII =((CII)uplink-
1 + (CII)downlink-

1
)"1 25.4 dB

A. Assuming 37,000 km slant range; other losses also assumed to be the same
for the interfering signal and the desired signal.
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APPENDIX C: ANTENNA COVERAGE
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Figure C-l. V-band ReceivelI'ransmit Satellite Antenna Gain Contours. For
both RHCP and LHCP. Maximum gain =58 dBi, maximum Grr =29.4 dBIK.
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Figure C-2. Ku-Band Receivetrransmit Elliptical Beam Contours. For both RHCP

and LHCP. Maximum gain =37 dBi, maximum Grr =10.9 dBIK.
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Each 0.15 deg beam is steerable within
a 0.30 deg circle. Map shows 0.30 deg
coverage circles. Box shows 0.15
deg beam inside a 0.30 deg beam.
The 0.15 deg beams will be deployed
over a maximum of 40 uplink and 40
downlink areas within the coverage
shown.
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Figure C-3. V-band Satellite Coverage at 39° W
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